Blakely, Sokoloff, Taylor & Zafman LLP (310) 207-3800 

Title: An Apparatus and Method for Estimating Reflected 

Radiance Under Complex Distant Illumination 

1st Named Inventor: Jonathan Michael Cohen 

Express Mail No.: EV339918959US Docket No.: 6641P001 

Sheet: 1 of 12 




Blakely, Sokoloff, Taylor & zatman llk zu/-aouu 

Title: An Apparatus and Method for Estimating Reflected 

Radiance Under Complex Distant Illumination 

1st Named Inventor: Jonathan Michael Cohen 

Express Mail No.: EV339918959US Docket No.: 6641P001 

Sheet: 2 of 12 




FIG. 3 



Blakely, Sokoloff. Taylor & Zafman LLP (310) 207-3800 

Title: An Apparatus and Method for Estimating Reflected 
Radiance Under Complex Distant Illumination 
1st Named Inventor: Jonathan Michael Cohen Rfti npnni 
Express Mail No.: EV339918959US Docket No.: 6641P001 

Sheet: 3 of 12 




400 



SELECT ENVIRONMENT MAP E 



SELECT SCENE GEOMETRY M 



SELECT CAMERA C 



SELECT PIXEL PEL 



SELECT HEMISPHERICAL SAMPLE W 



402 
410 

420 

430 
440 



COMPUTE UNOCCLUDED CONTRIBUTION 
FROM E IN DIRECTION W TO SURFACE POINT 
P OF M VISIBLE AT CAMERA C UNDER 
PIXEL P 



450 




FIG. 4 



Blakely, Sokoloff, Taylor & Zafman LLP (310) 207-3800 

Title: An Apparatus and Method for Estimating Reflected 

Radiance Under Complex Distant Illumination 

1st Named Inventor: Jonathan Michael Cohen 

Express Mail No.: EV339918959US Docket No.: 6641P001 

Sheet: 4 of 12 



Blakely, Sokoloff. Taylor & Zafman LLP (310) 207-3800 

Title: An Apparatus and Method for Estimating Reflected 

Radiance Under Complex Distant Illumination 

1st Named Inventor: Jonathan Michael Cohen 

Express Mail No.: EV339918959US Docket No.: 6641P001 

Sheet: 5 of 12 




Blakely Sokoloff, Taylor & Zafman LLP (310) 207-3800 

Title: An Apparatus and Method for Estimating Reflected 
Radiance Under Complex Distant Illumination 
1st Named Inventor: Jonathan Michael Cohen 

She* S ^ M oM2°' : EV339918959US Docket No.: 6641P001 



0.25 




550 



FIG. 6D 



Blakely, Sokoloff, Taylor & Zafman LLP (310) 207-3800 

Title: An Apparatus and Method for Estimating Reflected 

Radiance Under Complex Distant Illumination 

1st Named Inventor: Jonathan Michael Cohen 

Express Mail No.: EV339918959US Docket No.: 6641 P001 

Sheet: 7 of 12 




Blakely, Sokoloff, Taylor & Zafman LLP (310) 207-3800 

Title: An Apparatus and Method for Estimating Reflected 

Radiance Under Complex Distant Illumination 

1st Named Inventor: Jonathan Michael Cohen 

Express Mail No.: EV339918959US Docket No.: 6641 P001 

Sheet: 8 of 12 



("start") 



Dividing a spherical environment map 
of M-triangles into a hemisphere of point 
P with M v j S triangles 



A normalized weight Wj of each clipped 

triangle Tj according to the precomputed 

diffuse convolution, adjusted by 
the shadow cache value 



602 



604 



600 



Subdivide the interval [0,1] into M v j S 

non-overlapping subintervals 
Sj = [aj, bj], such that a length of 

Sj =Wj 



Choose a point Vj from the 
unit square 
Vj€[o,1] 2 



T 



Normalize position of Vj within its 

subdivided region [aj, bj] 

VjX- ai 
Vj = (J J,VjY) 



map \/j to triangle Tj to get 
direction dir (Vj) 



620 



630 



640 



Evaluate reflected radiance 
integrand in direction dir(vj) divided by 

N»Wj/Area (Tj) 



ADD result to sum C 



650 



660 



670 




® 



FIG. 8 



Blakely, Sokoloff, Taylor & Zafman LLP , (310) 207-3800 

Title: An Apparatus and Method for Estimating Reflected 

Radiance Under Complex Distant Illumination 

1st Named Inventor: Jonathan Michael Cohen 

Express Mail No.: EV339918959US Docket No.: 6641 P001 

Sheet: 9 of 12 



(start} 



Compute H[i,j]=f r (w,n,e)» E[i,j] • Area[i,j] 

for each pixel (i,j) in environment 
map E[i,j] 

Compute the sum over all pixels: 
s=2 u H(i,j) . 
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integrand in direction dir(\?|<) divided by 

n •N-H[i,j]/S*Area[i,j] 
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